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PREFACE 

This Rbport 

This report contains a contract report plus’s peer review of it. Transfund commissioned Opus 
International Consultants Ltd, Palmerston North to undertake a scoping study and then 
commissioned Be& Carter Hollings and Femer Ltd, Auckland to undertake a peer review of 
Opus’ report. Both are reproduced here. 

The purpose of producing this report is to provide documentation of this pioneering work. 
This report is intended only for those with a genuine interest in following. the development of 
the methodology. It will not be publicised widely, but will be made available on request. 

Transfund is not bound by anything in this report. It does not necessarily agree with its 
contents. 

Background 

Since February 1995, Transit New Zealand and now Transfund New Zealand has been 
developing a methodology for the safety audit of existing roads. Transit reported the early 
work in its reports RA95/434S “Safety Audit of Existing Roads. Review of Process 
Development and Initial Implementation” and RA95/463S “Safety Audit of Existing Roads. 
Draft Procedures. February 1996”. 

Reports as Perform&e Measures, 

The reports of these audits make a number of recommendations and each recommendation 
has a risk rating assigned to it. Transfund’s Review and Audit Manager, Peter Wright, 
proposed that these audit reports might be used as measures of the performance of the road 
controlling authorities whose roads were audited. The performance measure might be based 
on the number of recommendations made and their risk ratings. In this way, the performance 
of different authorities might be compared, and the performance of an authority over time 
might be measured. 

Some potential problems were immediately obvious. These were: 

The audits are conducted teams of three or four people. There is no guarantee that one 
team will arrive at exactly the same conclusions as another team might. 

The risk ratings assigned to each recommendation are not based on objective data. They 
are subjective judgements. Again, there is no guarantee that one. team will make the same 
judgements as another. 

The way the audit reports are written is crucial. Some teams might group four 
recommendations into one, while another team might leave the same four 
recommendations as four. 
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The Scoping Study 

Despite these potential problems,. Transfund commissioned a scoping study to explore the I 
feasibility of using these audit reports as .performance measures. 

We consider that the results of the scoping exercise, reported here, are sufficiently 
encouraging to warrant further work. At the time of writing this preface, terms of reference 
for the continuation of this work are being drafted. They are likely to include: 

The creation of dat,abase of report recommendations and risk levels. The purpose of the . 
database will be to give guidance to future audit teams onthe combined wisdom of-past -, 
teams; The database should be able to provide an “average” iisk level for certain features 1 

or deficiencies; -_ . 

The definition a fixed format for report writing. This will ensure consistency of framing I 

a 

recommendations; and 
: 

The continuation of the development of the performance measures.taking into account the 
findings of the peer review. 

Feedback 

If readers have any comments on-the methodology and its development described in this 
report, then please send them to: 

Ian Appleton 
Safety Audit Manager 
Transfund New Zealand 
P 0 Box 2331 
Wellington 
New Zealand 

23rd April 1998 : 
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Executive Summary 

This report introduces safety performance measures to enable comparison between safety audits. The safety 
performance measures could be used to enable a road controlling authority to compare its performance on 
successive audits and to compare its performance against other road controlling authorities. 

A safety performance index SPI is proposed, where: 

SPI=[~ RWJ.E 

and the risk weigh tiq R W  are: 

Risk Level Low Medium 

RW 1 10 

High Urgent 

100 750 

and the exposure E= 1.00 

Exposure for Safety Audits is defined as the length of time a road network is “exposed” to a Safety Audit 
team. This should not be confused with the project evaluation manual definition for exposure. 

A safety pe~jornzmzce ratio was developed as a method of directly gauging the performance of a road 
controlling authority against other authorities that have been audited in that year. A safety performace ratio 
SPR is proposed, where: 

The above equation is based on the average safety performance index for 1996 being 675. This figure may be 
adjusted in future years following the completeion of additional safety audit reports. 

Safety performance ratios above 1.00 indicate poorer than average performance. Values less than 1.00 indicate 
a better than average performance. 

sec3 19:00EeC\DISC2.DOC\ April 1998 



a 
Development of A Safety Performance Index for Safety Audits 
on Existing Roads : Discussion Document 4 

t 

1. Introduction 

1.1 A meeting of Safety Auditors was held by Transfund New Zealand on 10 December 1996 to discuss 
standard report formats for Safety Audits on existing roads. It V&S agreed at this meeting that a 
safety performance i&z be developed to summarise the findings of safety audits undertaken for road I 
controlling authorities. The safity performance index could be used to enable a road controlling 
authority to: I 
a compare its performance on successive reviews 

0 compare its performance against other road controlling authorities . I 
1.2 The safety pe?fornzarzce index proposed is based on the number of safety problems made in a safety 

audit report, times the assessed level of risk attributed to each safety problem. ‘The safety performance 
index for an individual report can then compared with the safety performance ilzdex of other safety 
audit reports to measure how well an authority is performing. 
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2. Objective 

2.1 The objective of this report is to establish a Safety Performance Index, enabling a comparison to be 
made between safety audits of existing roads. 

2.2 The Safety Performance Index will: 

a enable a road controlling authorities performance to be compared in successive audits, 

l enable a road controlling authority performance to be compared against the performance of 
other similar authorities, 

l be robust enough to withstand the personal influence of individual audit teams and their 
assessment of risk, 

l be adaptable to changes and development of safety auditing procedures, 

l be simple to comprehend and use, for auditors and the target audience, 

0 be a fair and meaningful representation of the road controlling authorities safety 
performance, 

0 be suitable for use by state highway regions, rural road controlling authorities and urban 
road controlling authorities, and 

l will comply with Transfund New Zealand Safety and Economic Assessment guidelines and 
philosophy. 

. 
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II 

3. 

3.1 

3.2 

3.3 

3.4 

3.5 

Methodology 

The slrfety perfirmnnce index SPI is defined as: 
..I 

SPI=[c RWj.E .rn 

where R W  is the risk zueiglztizzg given to the safety problems identified during the aduit and 
I 

E is the exposzlve (or amount of time spent on the audit) 

The development of risk roeiglztilzg is discussed in Section 4. The development of exposzrre is 
I 

discussed in Section 5. 

The safety perfornznme ilzdex provides a method by which a road controlling authority can use to 
measure its performance in successive safety audits or against published results from other audits. I 

Further development of a database.of reports will enable Transfund New Zealand to analyse trends 
in the Safety Performance Index over successive years. 

I 
To enable the safety performnnce index to be compared with other safety audits; a safety perfornznnce 
ratio SPR has been defined as: 

,I 

spR=g 
SPI 

I , 

Where SPI is the average safety perforrnznnce index ;I 

The nvernge safety pe~fomzmce index is calculated from the total number of safety audits completed in 1 

previous years and it is proposed that it will be published annaully by Transfund New Zealand. 

E 

1 

. 

I 

1 

I 
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4. Risk Weighting 

4.1 A sisk weiglzting is a numerical value allocated to the apparent risk to road users of each safety 
problem. 

4.2 The level of risk of each safety problem follows the four categories defined in Appendix III of 
Transfund New Zealand’s ‘Safety Audit Procedures for Existing Roads, Draft Proceedures”, as 
summarised below: 

4.3 

I 
Probability 

I I I 
Severity Frequent Probable Occasional Remote Improbable 

Catastrophic 

I 

1, 

Critical HIGH RISK 

Major MEDIUM RISK 

Minor 

I 

I LOW RISK 

Negligible 
Table : Safety Audit Risk Levels 

Hazard probability is defined in the “Safety Audit Procedures for Existing Roads” as: 

Table: 

II Probability 
, 

Description 
II 

Frequent 

Probable 

Occasional 

Remote 

Improbable 
Hazard Probability 

Likely to occur frequently (once/year) 

Likely to occur more than once (once/5 years) 

Likely to occur at some time (once/l 0 years) 

Will rarely occur (7-10 years) 

Unlikely that the occurrence may never be experienced 

4.4 Hazard severity is defined in the “Safety Audit Procedures for Existing Roads” as: 

SPC3 19.00\2PC\DISC2.DOC\ April 1998 
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4.5 

4.6 

4;7 

4.8 

4.9 

4.10 

4.11 

4.12 

4 II 

Category Description 

Catastrophic Will cause multiple fatalities 

Critical Likely to cause a fatality 

Major Could possibly cause a fatality II 

Minor Could cause serious injury II 

Negligible 
Table: azard Severity 

Not likely to cause serious injury 

To enable the safety performance index to be calculated, we tested a range of risk 7oeig~ztilzgs.assigned 
to the various risk levels to determine a suitable set of weightmgs to be adopted for future audits, 

The testing was completed using the findings of seven 1996 Transfund New Zealand safety audits. 
While it would have been desirable to use more reports, it was considered that the, earlier audit 
-reports were developmental and did not have the consistent format of the more recent reports. 

Using the original safety audit on existing roads checklists, a list of safety audit items was used to 
prepare a risk weighting calculation sheet. The list was expanded to include additional common 
problems identified in the reports. (Refer to the risk zueiglzting cdculntimz sheet in Appendix E). 

The calculation sheet recorded the general problems, assessed risk and cross refeiences for each item 
identified in the safety audit report. The total risk zueiglzting was calculated using the number of 
identified safety probl’ems and not the number of recommendations. This is because some 
recommendations addressed two or more general problems. 

Risk zueiglzfirzgs were assigned to each safety problem based on the perceived risk to road users. The 
following range of tests risk zueiglztings were used to trial the calculations, and test for sensitivity. 

Table : Test Values for Risk Weightings 

. 
4 

I 

0 
8 

t 

I 
8 

1 ,1 

8 

1 
We assumed low risk levels always’had a risk zueiglzting of 1. Test G, was determined from the Transit 8 
New Zealand Project Evahiation Manual ratio of accident costs where Fatal = Urgent Risk, Serious = 
High Risk, Minor = Medium Risk and Non Injury = Minor Risk. 

Test F, used the Transit New Zealand adjusted severity cost for combined fatal and serious accidents 
for urgent risk. High, Medium and Low Risk were the same as test G. 

1 

Test A through to E where subjective assessments to test the sensitivity of the results. They were based 8 

on our opinions of possible relationships of risk zueightings. 

m  
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4.12 It is important that the finally selected range of risk zueiglztings provide sufficient emphasis to the high 
risk and urgent safety problmes so as to encourage road controlling authorities to address those safety 
problems most likely to cause crashes. However, equally important is the need to not overlly penalise 
an authority when only one high risk safety problem is identified. 

4.14 The results of the test risk zueiglrtings are summarised in Appendix B. They show that: 

. The relative rankings (best to worst) of all authorities used in this study was independent 
of the risk weighting adopted. 

4.15 

. The test values F & G tended.to exagerate the difference between audits. 

The results of the testing must be treated with caution, however, as the results of the seven audits-used 
in the above comparison do not contain a large number of high risk or urgent safety problems. Hence 
we chould not be too surprised that the-different test risk zueighting sceneries did not lead to different 
answers in this particular case. 

4.16 In our opinion Test F or Test G are the preferred risk weighting, as they are based on existing Transfund 
New Zealand accident castings and reflect the importance placed on preventing serious and fatal 
accidents. 

4.17 The higher ratings also give the auditor a numerical indication of the importance of the higher risk 
levels when assessing risk gradings for recommendations and may influence his decision on what risk 
level to apply to a problem. 

4.18 Test risk zueighting F provides the softer results for a urgent risk recommendation and it provides a 
better balance between a high number of “High” risk recommendations and one urgent 
recommendation. 

4.19 We therefore recommend the adoption of test value F at this stage as it moderates urgent risk scores. 
However, this recommendation deserves further discussion before being finalised. 

SPC319.00EPC\DISC2.DOC\ April 1998 



Development of A Safety Performance Index for Safety Audits 
6n Existing Roads : Discussion Documbnt 1.0 

5. 

5.1 

5.2 

5.3 

Expohure 

For simpiicity we have assumed that the exposure for each safety audit is the amount of time spent on 
each audit. It is the amount of time that the team is “exposed” to the road network. This should not 
be confused with the way it is used in the Transit New-Zealand “Project Evaluation~Manual”:’ In the 
Project Evaluatipn Manual exposure it defined as the risk of having an accident measured by the 
number of vehicle kilometres travelling on a section of road per unit of time‘.(year). 

It is our view that all Transfund New Zealand audits of existing roads are the same. Each audit has a 
team of four people who travel a road network for 3 days, including 2 night drives. Each audit has 
‘introductory brief and an exit meeting. All of the seven audits involved Dr Ian Appleton, who ,’ 
provided a moderating overview of~results. If we agree that this is constant, then each report is 
exposed to the same level of auditing, and in such.cases the exposure for Transfund New Zealand 
safety audits of existing roads is 1.00. 

In future however, exposure may vary depending on whether the audit is for an urban or rural area or 
is for periods shorter or longer than the standard 3 days. 
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6. Application 

6.1 A draft paper “Procedures to Determine Performance Measures for Safety Audits on Existing Roads” 
in Appendix E has been prepared with a view to be included in the final “Procedures for Safety 
Audits on Existing Roads”. 

6.2 The Risk weighting calculation worksheet would be completed by the safety audit team leader and 
results discussed in the safety audit I;eport. Explanation of the safety perfornmce index and safety 
perfornzance ratio would be required for the road controlling authority to understand the implications in 
terms of their road network. 

6.3 Completing the worksheet could also serve as a final reminder of general issues relating to the audit 
that may have been overlooked. It may also provide guidance for listing the general 
recommendations in the report. 

6.4 The safety perfornyzce index is proposed which provides an indication of the overall safety performance 
of a road controlling authority, and is given by: 

SPI=[c RWJ.E 

Where the risk rueiglztings R W  are: 

risk level risk weighting 

Low 1 

Medium 10 

High 100 

Urgent 750 

And the exposure is to be i ta .ken (for the time being) as E = 1.00 

6.5 The safety performme ratio is the ratio of the safety perfornzade index to the average of the safety 
performme index for all of the safety audit reports, and is given by: 

6.6 The above equation is based on the average safety performance index for 1996 being 675. This figure 
may be adjusted in future years following the completeion of additional safety audit reports. 

6.7 A safety peyfiormnnce mtio above 1.00 indicates poorer performance compared to average. Below 1.00 
indicates better than average performance. 

6.8 Benefits of these calculations are: 
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The risk weightings quantify the relative importance of risk to road users of a safety problem and 
hence importance. 

a 
The results can be expanded to include future reports without affecting the performance of 
previous years. 

a 
A average visk weighting for each safety problem can be assessed giving guidance to auditors 
when assessing risk-levels. 

The Risk Weighting Calculation Sheet is relatively easy to use and can also be used as a prompt a 

list for the auditor as a check as they write the report. 

The proceedure can be extended to include safety audits which are longer or shorter than the a 
standard 3 dav audits. , 

The results appear to be meaningful and can be analysed and commented on easily. (Refer to t 
Section 7 : Discussion of Results). 

6.9 Disbenefits of the process are: 
I’ 

l The results still depend on auditors opinion of safety issues and risk assessment. Though this 
may be reduced by publishing results and through Dr Ian Appleton’s continuing overview of 
audit results. I 

0 The initial sample of 7 projects is not big enough to establish a true population mean. This 
would take several years to achieve. 

6.10 

6.11 

One of the limitations of the above proposed safety performance index is that it does not include 
emphasis or apply weight to areas of New Zealand that are most likely to benefit from improved 
safety. It is clear that a urgent safety problem is more important (in terms of resucing.crashes) if it is 

a 

on SH1 than if it is located on a low volume rural road. While the proposed method could be further 
developed to incorporate this, it is considered to be beyond the scope of this present study. 

1 

A further limitation of the proposal is that it does not recognise that the topography varies 
significantly throughout the country. It is clear that areas with hilly or mountainous terrain are likely 
to have significantly more safety problems than areas with a flat terrain. Similar differences will occur ‘I 

with urban and rural areas. It maybe possible to adjust the safety performance index in the future to 
account for these effects. However, more audit reports will be required before thse adjustments can b.e 
made. .a 

a 

a. 

They fit in well with work to date on the draft safety audit on existing road procedures (ie. 
numerical risk weightings for assessed risk levels). I 
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7. Discussion of Results 

7.1 Based on test value F, the following results were obtained from the calculations (refer Appendix C & 

W  

Audit 

East Waikato (SH) 

Northland (SH) 

Central Otago (SH) 

Rodney 

Auckland 

Manakau 

Christchurch 

Total Population 

.Standard Deviation 

Number of Average Safety Safety 
General Risk Performance Performance 

Items Weighting index Ratio 

23 39.39 906 1.08 

25 16.48 412 0.45 

17 10.53 179 0.29 

18 54.11 974 1.49 

18 70.11 1262 1.93 

15 20.20 303 0.56 

14 49.29 690 1.36 

130 36.35 675 1.00 

N/A N/A 3965 0.61 
Table : Summary of Test Value C Results 

7.2 From the results the following general observations can be made: 

Central Otago (SH) had the best overall safety perfornznlzce index and safety perfornznlzce mtio due to 
the low number of items identified with low average risk weighting. 

Manukau City also had lower overall scores and was the best of the urban results. 

Auckland City had the poorest overall safety performance index due to the higher than average 
number of items identified with high and urgent risk weightings. 

Northland and State Highways did have a high number of items identified, but the risk 
weighting for each item was very low. This resulted in a good overall safety performance index. 

Christchurch City had a low number of problems with high average risk zueightings, resulting in 
a higher than average safety performance index. 

Rodney District had poor safety performance index due to a high number of problems identified 
with average weighting. Rodney did record a urgent score for not safety auditing projects. 

East Waikato recorded a high number of items with low risk zoeighting resulting in a safety 
performnnce ratio about the average. 

7.3 Analysis of the results of all seven audits can give an indication to average risk zveighting for each item 
identified in an audit (refer the graphs in Appendix D). The first graph in Appendix D provides the 
national average risk zueighting for each item plus how many times each item was recommended in the 
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8 

seven 1996 reports. The follo+ng patterns can be identified: 

. problems with the urban/rural interface were identified 5 times with an average risk 
weighting of 5 (low to medium risk). 

. problems with warning signs where identified with an average risk weighting of 11 
(medium risk). 

1 
. problems with destination signs where identified 6 times with an average risk zueiglztilig of 

3 (low risk). 

. problems with lighting were identified six times with an average risk zoeiglzting of 34 
(medium to high risk). 

. problems with advertising were identified five times with an average risk zueighting of 44 
(medium to high risk). 

. the average risk zoeightirzg for the population is 36 based on 130 identified items. 

7.4 Further study of the database may lead to identification of national issues requiring attention or I 

information to aid auditors in assessing risk levels and hence risk zoeiglztings. 

7.5 The values and results will become more reliable as the database is expanded. Adding more reports to ‘I 
the database will not effect the safety perfornmce index. 

7.6 The graphs can be used as a management tool to assist roading managers to practise safety and 
determine areas of weakness in comparison with national results. The identified problems for each 

0 

roading authority can be compared to the national average for each item. For example, hazard 
marking or the application of destination signs. II 

8 

8 
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8. Recommendation -- 

8.1 It is recommended that a snfety perfornmnce i1zde.u SPI be adopted, where: 

SPI=[c RWj.E 

and the risk zueightings R W  are: 

risk level Low Medium High Urgent 

RW 1 10 100 750 

and the exposure E= 1.00 

8.2 It is also recommended that a safety performace ratio SPR be adopted, where: 

8.3 It is further recommended that: 

. this report be peer reviewed and refined 

. the revised report be circulated to a sample of safety audit team leaders and affected. 
parties of safety audits on existing roads for their comment 
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Safety Audits on Existing Roads 
Comparison of results Safety Performance Index I - *. 
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Safety Audits pn Existing Roads 
Comparison of results Safety Perfotmatwe Ratios 

.I 

Test A 
Test B 
Test C 
TestD 
TestE 
TestF 
TestG 

E. Waikato. Northland Cent. Otago Rodney Auckland Manukau Christchurch 

.I.14 0.83 0.67 0.97 I;21 0.89 1.30 
1.09 0.71 0.60 1.02. 1.34 0.91 1.49, 
1.03 0.59 0.44 1.09 1.87 .' 0.74 1.43 
1.13 0.57 0.40 1.17 1.62 0.72 1.58 
1.01 0.50 0.33 1.43 1.87 0.62 1.42 
1.08 0.45 0.29 1.49 1.93 0.56 1.36 
0.98 0.41 0.26 1.69 2.09 0.50 1.23 

SAFETY AUDITS ON EXISTING ROADS 
Graph 3 Comparitive Safety Performance Ratio 

1 

E. Waikato. Northland Cent. Otago Rodney Auckland Manukau Christchurch 
Reports 
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Safety Audit on Existing Roads: Development of Safety Performance Index. 
RISK LEVELS 

Waikato. Northland Cent. Otago 

Sioht distance 

General Works 
Surface condition 
Shoulder condition 

Clear zones 

11 1. Road works hiah 0 hiah 0 hioh 0 dXIl 
II 
13 Others: special 

I/Total 
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Safety Audit on Existing Roads: Development of Safety Performance Index.. 
I 

East Waikato State Highways .‘~ .- 

Shoulders 

Delineation thouah townships. 70 km/h zones 
* 

Clear zones 

Banks /cliffs 

Bridaes 

strategy to upgrade 

Surface condition 

Shoulder condition 

Clear zones 

100 poor signs 
Others: special 

1 Safety Performance ‘Index 
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Safety Audit on Existing Roads: Development of Safety Performance Index.. 
2 Northland State Highways 

._ 



Safety,Audit on Existing Roads: Development of Safety Performance Index.. 
3 ‘Central Otago State Highways 

Risk RW Notes 

Pavement Width Lanes 
Shoulders (narrow\ low ’ install RRPMs on wide sealed shoulders 

Surface condition 

Shoulder condition 

Clear zones 

cl 
11 Road works 

PI Others: special 
) Safety Performance Index 

4.2.5 high 100 p oorly delineated 

179 



Safety Audit on Existing Roads: Development of Safety Performance Index.. 
4 Rodney District 

Notes 

Shoulders (narrow) 

Level of Service Overtaking opportunities 
Passing lanes 
Property access 3.9 med 19 adopt standards that will suit traffic growth 

Speed Limits 

Clear zones 

Drains 
Poles/ objects 
Banks /cliffs 
Culverts 

Bridqes 

3.7 

6.7, a 

3.7 

med 

med 

med 

10 clear zone policy 

10 proximity to lanes mark hazards 

10 delineate or rail 

Conspicuity 
install on side roads of arterials main road 

req. advance warnin 

g urban use, footpaths, bus shelters 

p-JDIlighting. 
Surface condition 

med 10 continue urban upgrade 

Shoulder condition 
Side slopes 
Clear zones 

Vegetation 

II 
11 Road works 

‘(I Others: special 

]/Safety Performance Index 
6.8 urgent 750 adopt safety audits for projects 

. 974 



Saf$y.Audit on Existing Roads: Development.of Safety Performance Index.. 
5 Auckland City 

Risk RW 

E3 

2 Pavement Width Lanes 

Shoulders (narrow)- 
I 

upgrade signals to Austroads 

Conspicuity 

Surface condition 

Shoulder condition 

Side slopes 
Clear zones 

m\Road works 5.1.6 high 100 Ensure working on the road is met 

.‘“I Others: special ~3 ii med 10 inconsistarit standards adopted through out city ( ) 

((Safety- Performance Index 1262 



Safety Audit on Existing Roads: Development of Safety Performance Index.. 
6 Manukau City ;: .: 

Risk RW Notes 

Shoulders (narrow) 

Warning signs 
Information signs 

Reglatory signs 

Destination signs 
Road name signs 

Hazard markings 
Edge marker posts 

high 
revise treatments for urban speed chancre areas 

100 lane management 

Pavement Marking 
Overtaking opportunities 
Passing lanes 
Property access 
Speed Limits 

Clear zones 

Banks /cliffs 

Surface condition 

Shoulder condition 

Clear zones 

I 
11 Road works 

1 Others: special med 10 adopt CRS measures along route 

8 

[Safety Performance Index 303 



Safety Audit on Existing Roads: Development of Safety Performance Index.. 

-.I, 
2 Pavement Width 

3 
--..I 
3 Delineation 1 

Urban/ Rural interface 

Lanes 
Shoulders marrow) 

med 
med 30 
med 

chevrons incorect,(med), PWll Incorrect(Med) 
KG17 incorrect (med) 

I I I 

I I I 

I I I 

.3 med 10 upgrade 
I I I 

Level of Service 

Road Side Hazards’ 

Overtaking opportunities 

Passing lanes 
Property access 

Soeed Limits 
Advertising 3.6 high 100 Upgrade district scheme 

Clear zones, 

Drains ’ 
Poles/ objects high 100 hazard mark poles 

Banks /cliffs 
Culverts 

Bridqes 
high threshold colour same as footpath (priority) 
med 210 Upgrade signals to NAASRA(med) Upgrade 

Form 3.1 3.2 high phasing(med) 

Conspicuity 
Control 3.12 med 10 install side road on arterials 

Markings 
Siqht distance 

Pedestrians 

Cyclists 

3.7 med parking limits visibility 

Other 
8 lighting .3 -med ,I6 required on isolated sections 

9 Maintenance/General 

: 

Surface condition 6.4 med 10 crack sealing 
Works 

Shoulder condition 

Side slopes 

Clear zones 

Vegetation 
Guard railing 

I. 11 Road works 

13 Others: special 
1 Safety Performance Index 690 r 

7 Christchurch City 

Horizontal 
Vertical 

Ref Risk RW Notes 

8 

3 

2 
B 
1 

.1 
3 
8 
I 
,P 
2 
1 
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Risk value 

Horizontal 
Vertical 

Urban/ Rural interface 
Lanes 

Shoulders 
Warning signs 

Information signs 
Destination signs 
Road name signs 
Hazard markings 

Edge marker posts 
RRPMs 

Pavement Marking 
Overtaking opportunities - 

Passing lanes 
Property access 

Speed Limits 
Advertising 

Clear zones 
Drains 

Poles/ objects 
Banks I cliffs 

Culverts 
Bridges 

Form 
Conspicuity 

Control 
Traffic signs 

Markings 
Sight distance 

Pedestrians 
Cyclists 

Other 
lighting 

Surface condition 
Shoulder condition 

Side slopes 
Clear zones 

Vegetation 
Guard railing 

Drainage 
Pavement markings 

RRPMs 
Edge marker posts 

. . -.: 

Signs 
Road works 

Others: special 



1 National Results 1 Christchurc’l 
total items Total RW Av. RW RW 

Horizontal alignment 0 0 ERR 0 

Vertical alignment 2 110 55 0 / 

Urban/ Rural interface 5 23 5 0 

Lanes width 1 100 100. 0 

-Shoulders width 4 1’12 28 0 

Pavement markings maint 3 120 40 100 

RRPMs maint 3 102 34 loo- 

Edge marker PO.& maint 2 20 10 0 

Sions maint 1 1 1 0 

Road works 3 300 100 0 

other 770 257 

Average 36 36 



.: \ I 

Horizontal alignment 
Vertical alignment 

Jrban/ Rural interface 
Lanes width 

Shoulders width 
Warning signs 

Information signs 

Risk weighting 

Regulatory signs 
Destination signs 
Road-name signs 
Hazard markings 

Edge marker posts 
RRPMs 

Pavement Marking 
Overtaking opportunities 

Passing lanes 
Property access 

Speed Limits 
Advertising 

Clear zones 
Drains 

Poles/ objects 

E  
Banks I cliffs 

C Culverts. 
-2 
s Bridges 

F  intersect. Form 
z! intersect. Conspicuity 

intersect. Control 
Intersect signs 

Intersect. Markings 
Intersect. Sight distance 

Pedestrians’ 
Cyclists 

Other 
Lighting 

Surface condition 
Shoulder condition 
Side slopes maint - 

Clear zones - 
,,, <“-~- ..“, ,( ,.,, t , _ I ., 1”. _,.., e” > Vegetation w 

Pavement markings maint 
RRPMs mairit 

Edge marker posts maint 
Signs maint 
Road works 

other 
Average 

\I National Results 0 Christchurch 



[National. Results (Manukau 
total items Total RW Av:RW RW 

Horizontal alignment 0. 0 ERR 0 

Vertical alignment 2 110 55. ‘. 0 

Urban/ Rural interlace 5 23 5 10 

Lanes width 1 100 100 100 

Shoulders width 4 112 28 0 

Pavement markings maint 3 120 40 10 

RRPMs maint 3 102 34 0 

Edge marker posts maint 2 20 10 0 

Siqns maint 1 1 1 0 

Road works 3 300 100 0 

other 770 257 

Average 36 36 



Risk weighting . 

0.1 1 IO 100 1000 

Horizontal alignment 
Vertical alignment 

Urban/ Rural interface 
Lanes width 

Shoulders width 
Warning signs 

Information signs 
Regulatory signs 
Destination signs 
Road name signs 
Hazard markings 

Edge marker posts 
RRPMs 

Pavement Marking 
Overtaking opportunities 

Passing lanes 
Property access 

Speed Limits 
Advertising 

Clear zones 
Drains 

Poles/ objects 

E 
Banks / cliffs 

L Culverts 
$ iE Bridges 
‘G 
5 intersect. Form 
0 intersect. Conspicuity 

intersect. Control 
Intersect signs 

Intersect. Markings 
Intersect. Sight distance 

Pedestrians 
Cycl/sts 

Other 
Lighting 

Surface condition 
Shoulder condition 
Side slopes maint 

Clear zones 
Vegetation 

Guard railing 
Drainage 

Pavement markings maint 
RRPMs maint 

Edge marker posts maint 
Signs maint 
Road works 

other 
Average I 



( National Results 1 Auckland 
total items Total RW Av. RW RW 

Horizontal alignment 0 0 ERR 0 

Vertical alignment 2 110 55 0 

Urban/ Rural interface 5 23 5 0 

Lanes width 1 100 100 0 

Shoulders width 4 112 28 0 

RRPMs 3 201 67 100 

Pavement Markinq 4 130 / 33 20 

Overtaking opportunities 0 0 ERR 0 

Passing lanes 0’ 0 ERR 0 

Property access 2 20 10 0 

Speed Limits 2 11 6 10 

Pavement markings maint 3 120 40 0 

RRPMs maint 3 102. 34 0. 

Edge marker posts maint 2 20 10 0 

Sions maint 1 1 1 0. 

Road works 3 300 100 100 

other 770 257 
Average 36 36 



Risk weighting 

0.1 1 10 100 1000’ 

I I I1111 I I1111 
Horizontal alignment 

Vertical alignment 
Urban/ Rural interface 

Lanes width 
Should&s width ~~ 1 

Warning signs 
Information signs 
Regulatory signs 
Destination signs 
Road name signs 
Hazard markings 

Edge marker posts 
RRPMs 

Pavement Marking 
making opportunities Ove 

Passind lanes I- I I 
Property access 

Speed Limits 
Advertising 

Clear zones 
Drains 

-0 al 
E  
5 intersect. Form 
1F! intersect. Conspicuity 

intersect. Control 

Intersect. Markings 
Intersect. Sight distance 

Surface condition 
Shoulder condition 
Side slopes maint 

Pavement markings maint 
RRPMs maint 

Edge marker posts maint 
Signs maint 
Road works 

other 
Average 

1 

I 

lo National Results 0 Auckland 



,1 
I! 

INational Results IlRodnev 
total items 1 Total RW I Av. RW 1 ,RW 

Horizontal alignment 0 0 ERR 0 

Vertical alignment 2 110 55 0 

Urban/ Rural interface 5 23 5 :‘10 

Lanes width 1’ 100 100 ‘, 0 

Shoulders width 4 ‘112 28 0 

Warning signs 8 370 21 20 

Information signs 3’ 2 :‘: 1 1 
Regulatory signs 0 0 ERR 0 

Destination signs 6, 15 3 1 

Road name signs 5 32 6 10 

Haiard markings. 3 ... 770 257 0 
Edge marker posts 5 131 26 100 

RRPMs 3 201 67. 0. 

I 
. IPavement Markino 

I 
4 130 33 10 

I I I I I ! Overtaking opportunities 0 0 ” ERR .-o 

Passing lanes 0 0 ERR 0. 

Property access 2 id 10 !.’ 10 

Soeed Limits 2 11 .6 ,O 

I I I 

‘intersect. Form 6 241 40 0 

intersect. Conspicuity 0 0 ERR ‘0 

intersect. Control 6 132 .22 10 

Intersect signs 3 .I 3. 1. I ,‘I1 
intersect. Markings 1 1 1 1 

Intersect. Sioht distance 2 20 10 6 

Pedestrians 4 ‘31 8 10 

Cyclists 2 li 6 0 

Other 0 0 ERR 0’ 

Pavement markings maint 

. RRPMs maint 
Edge marker posts maint 

Sions maint 

Road works 

lother 
(Average 



Safety Risk Weightings Co risen with National Results 

-3 
Risk weighting 

0.1 

Horizontal alignment 

War”i”g signs ~~ 
I 

,nformation sig”s Q??Tm?.t:?:;.~~ ^:‘“:.:“:;.i- :‘T> :: -J 

Regulatory signs - 
Destination signs 
Road name signs 
Hazard markings 

Edge marker posts 
RRPMs 

Overtaking opportunities. 
Passing lanes 

Property access 
Speed Limits 

E Banks / cliffs 
C Culverts 
-z z Bridges 
‘3 
5 . intersect. Form 
9 intersect. Conspicuity 

intersect. Control 
Intersect signs 

Intersect. Markings 
Intersect. Sight distance 

Pedestrians 
Cyclists 

Other 
Lighting 

Surface condition 
Shoulder condition 
Side slopes maint 

Clear zones 
Vegetation 

Guard railing 
Drainage 

Pavement markings maint 
FiRPMs maint 

Edge marker posts maint 
Signs maint 
Road works 

other 
Average 

B National Results II Rodney 



1 National Results 1 Cent. Otagcj 
total items Total RW Av. RW RW 

Horizontal alignment 0 0 ERR 0 

Vertical alignment 2 110 55 0 

Urban/ Rural interface 5 23 5 1 

Lanes width 1 100 100 0‘ 

Shoulders width 4 112 28 1 

Pavement markings maint 3 120 40 0 

RRPMs maint 3 102 34 1 

Edge marker posts maint 2 20 10 10 

Siqns maint 1 1 1 0 

Road works 3. 300 100 100 

other 770 257 
Average l&l 36 36 



Safety Risk Weightings C rrison with National Results 

i. r 
Risk weighting 

0.1 1 10 100 1000 

Horizontal alignment 
Vertical alignment 

Urban/ Rural interface 
Lanes width 

Shoulders width 
Warning signs 

Information signs 
Regulatory signs 
Destination signs 
Road name signs 
Hazard markings 

Edge marker posts 
RRPMs 

Pavement Marking 
Overtaking opportunities 

Passing lanes 
Property access 

Speed Limits 
Advertising 

Clear zones 
Drains 

Poles/ objects 

E 
Banks I cliffs 

I Culverts 
B 
E Bridges 
‘E 
s 

intersect. Form 
intersect. Conspicuity 

intersect. Control 
Intersect signs 

Intersect. Markings 
Intersect. Sight distance 

Pedestrians 
Cyclists 

Other 
Lighting 

Surface condition 
Shoulder condition 
Side slopes maint 

Clear zones 
Vegetation 

Guard railing 
Drainage 

Pavement markings maint 
RRPMs maint 

Edge marker posts maint 
Signs maint 
Road works 

other 
Average 



1 National Results 1 Noi-thland 
total items Total RW Av. RW RW 

Horizontal alignment 0 0 ERR 0 

Vertical alignment 2 110 55 0 

Urban/ Ruralinterface 5 23 5 1 

Lanes width 1 100 100 0 

Shoulders width 4 112 28 1 

Pavement markings maint 3 120 -. 40 0 

RRPMs maint 3 102’ 34 1 

Edge marker posts maint 2 20 10 10 

Signs maint 1 -1 1 0 

Road works 3 300 100 100 

other 770 257 
Average 36 36 

I 
u 
a 
8 
8 
8 
8 
8 
I 
8 
I 
II 
8 
8 
8 
I 
8 
I , 
8 
8 



0.1 

Risk weighting 
. 

1 10 100 1000 

Horizontal alignment 
Vertical alignment 

Urban/ Rural interface 
Lanes width 

Shoulders width 
Warning signs 

Information signs 
Regulatory signs 
Destination signs 
Road name signs 
Hazard markings 

Edge marker posts 
RRPMs 

Pavement Marking 
Overtaking opportunities 

$ .= 
$ ic ‘Z 
6 intersect. Form 
9 intersect. Conspicuity 

intersect. Control 

Intersect. Sight distance 

Side slopes maint 
Clear zones 

Vegetation 
Guard railing 

Drainage 
Pavement markings maint 

RRPMs maint 
Edge marker posts maint 

Signs maint 
Road works 

other 



Horizontal alignment 

Vertical alignment 

1 National Results /iz-mmK 
total items Total RW Av. RW RW 

0 0 ,’ ERR 0 

2. .., 110 55 10 

Urban/ Rural interface 5 23 5 1 

Lanes width 1 100 100 0 

Shoulders width 4 112 28 16 

Overtaking opportunities 0 0 ERR 0 

Passing lanes 0 0 ERR 0 

Property access 2 20 10 0 

Speed~Limits 2 11 6. 0 

Advertisina 5 221 44 1 

Clear zones 1 10 10 0 

Drains 2 110 55 10 

Poles/ objects 5 131 26 0 

Banks / cliffs .O 0 ERR 0 

Culverts 2 20 10 10 

Bridaes 2 110 55 100 

intersect. Form 6 241 40 0 

_ intersect. Conspicuity 0 0 ERR 0 

intersect. Control 6 132 22 100 

Intersect signs 3 3 1 0 

Intersect. Markings 1 i 1 0 

Intersect. Sioht distance 2 20 10 0 

Pedestrians 4 31 8 0 

Cyclists 2 11 6 0 

0’ Other 0 ERR 0 

Liahtino 8 170 21 10 

Pavement markings maint 

RRPMs maint _ 

Edge marker posts maint 

Sians maint 

Road works 

other 
Average’ 

3 120 40 ‘0 

3 102 34 1 

2 20 10 10 

1 1 -1 1 

3 300 100 lb0 

770 257 
36 36 



-: 

Safety Risk Weightings Comparrison with National Results 
E Waikato. 

Horizontal alignment 
Vertical alignment 

Urban/ Rural interface 
Lanes width 

Shoulders width 
Warning signs 

Information signs 
Regulatory signs 
Destination signs 
Road name signs 

Risk weighting 

0.1 .1 ‘.’ i 10 100 1000 
',. 

I I I I I1lll~ 

Edge marker posts 
RRPMs 

Pavement Marking 
Overtaking opportunities 

Passing lanes 
Property access 

Speed Limits 
Advertising 

Clear zones 
Drains 

Poles/ objects 
Banks /cliffs 

Culverts 
Bridges 

intersect. Form 
intersect. Conspicuity 

intersect. Control 
Intersect signs 

Intersect. Markings 
Intersect. Sight distance 

Pedestrians 
Cyclists 

I lllll 

Other 
Lighting 

Surface condition 
Shoulder condition 

Guard railing 
Drainage 

Pavement markings maint 
RRPMs maint 

Edge marker posts maint 
Signs maint 
Road works 

other 
Average 

n National Results 0 E Waikato. I 
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Development of Performance Measures for Safety Audits on 
Existing Roads : Discussion Document 1 

Procedures to determine Safety performance measures for 
Safety Audits on Existing Roads 

Safety performance measures for safety audits on existing roads are intended for use on the 3 
day road controlJing authority audits undertaken by Transfund New Zealand Review and Audit 
Division. They are not calibrated to be used on any other safety audit. The Safety Performance 
Index should not be applied to sections, lengths or urban and rural splits within a safety audit. 
The Safety Performance Index is calculated as follows: 

1. Complete the lzttnched worksheet “Safety Audits on Existing Roads : Risk Weighting, 
Calculation Sheet”. 

Please note the following.when completing the worksheet. 

a> More than one problem may be recorded for each item on the worksheet list. For 
example, there may be two or more problems relating to warning signs, each 
occurrence should be recorded. 

b) Record only general problems identified in the Safety Audit Report. Care should 
be taken that problems rather than the recommendations are identified. 

4 

4 

Provide a cross reference to the report from each item on the worksheet. 

Risk levels are determined in the safety audit repotit as per the method defined 
in “Safety Audit of Existing Roads, Draft Procedures”, Feb 1996 Appendix III : 
Risk Level Assessment for Inappropriate Standards. 

4 Provide short reference notes, defining problem, or recommendation. 

2. Allocate a risk weighting for each item on the worksheet using the following table: 

Risk Low Medium High Urgent 

Risk Weighting (RW) 1 10 100 750 

If more than one safety problem is identified per item (as described in la) calculate the 
additional risk score as appropriate ie. 2 x medium = 20 points. 
Sum the number of problems identified and the risk wieghtings (CRW) at the base of the 
worksheet. 

3. Calculate the safety performance index SPI as follows: 

5P~3l9.00\2PC\DISANN.DOCVebruary 1997 



Development of Performance Measures for Safety Audits on 
Existing Roads : Discussion Document 2 

SPI=[c RW].E 

Exposure E is the amount of time an audit team is exposed to a road. Exposure is to be 
taken as E= 1.00 for Transfund New Ze,aland safety audits on existing roads. Further 
exposures may be determined for urban/rural splits or shorter audit periods ,as the. 
database of safety audit reports increases. 

The Safety Performance Index is a score from which a road controlling authority can 
monitor its performance on successive audits or against national results and. trends. 

4. Calculate the Safety Performance ratio. as follows: 

Jp~dE 
675 

SPR values above 1.00 indicate a poorer than average performance. Values less than 
1 .OO indicate a better than average performance.. 

The. safety performance ratio is a method of directly gauging the performance of a road 
controlling authority against other authorities that have been audited. 

5. The following cautionary notes should be considered in applying these performance 
measures: 

4 The identification of problems and assessment of risk for each audit is subject to 
the personal opinions and experience of individual safety audit teams: The 
teams vary from safety audit to safety audit., Thus the assessment of problems 
and risk may not be consistent from-report to report. 

b) The initial sample size of seven reports is small, a larger number of reports will’ 
enable more accurate results to be determined. However, the safety performance 
ratios will always be expressed in terms of 1.00 being the average value and 
results for safety performance index will be monitored and published annually. 

5PC3 19.00\2PCU)ISANN.DOC\February 1997 
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8 
8. DtWelopment of Performance Measures for Safety Audits on 

Existing Roads : Discussion Document 3 

.I 6. Please provide feed back on the use of the Safety Performance Index sheets to: 

8 
Dr Ian Appleton 
Transfund NZ 
Wellington 

8 The process will be revised to include a larger database as reports become available. 
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8 
Safety Audit on 
Authority: 

Existing Roads: Risk Weighting Calculation Sheet 
Date 

Shoulders 

Clear zones 

Drains 

Poles/ objects 

Banks I cliffs 

Culverts 

Bridaes 

Conspicuity 

Control 

Traffic signs 

Surface condition 

Shoulder condition 

Clear zones 

Vegetation 

HIRoad works 

Others: special 
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DEVELOPMENT OF A SAFETY PERFORMANCE INDEX FOR SGFETY NJbITS IN 
FXISTZNC ROADS - REVIEW 

8 
8 
8 

2s July 1997 

I Brief 

8 

8 
8 
8 

A review was requested with particular reference 10 the weighting process for the Seafety 
Perfomlancc Index (SPI) recommended in the Discussion Document, February 1997. 
From previous discussions a concern had been expressed that the urgent category risk 
levels could have an overwhelming affect on the SPI out of proportion to their tlue 
social cost. There is also the possibility that in promulgating a SPI, the performance of 
a.roacI controlling. authority may be unjustifiably rated lower or higher if the weightings 
contain bias, and that an inappropriate alIocarion of funding of safety remedial, works, 
may ,rcsult. Our review to the Discussion Document has been outlined below,’ with a 
summary of our conclusions provided at the end of this report. 

8 2 The Propsed Safety Pwformance Index 

8 
8 
8 261 The Risk Weighting 

The SPI is based on the weighted sum of the safety problems identified in a safety audit 
report multiplied by an assessed level of risk attributed to each problem. This is further 
weighted by a measure of effort applied to the audit, defined as the amount of time spent 
on it, described as the “exposure” of the area covered in the audit-to efforts of the audit 
ream. 

8 ‘ The risk associated with a safety problem is graded~inro four !eveIs - low, medium, high 
and urgent. The gradings are defined by a ccmbintition of the severity OF the oucome 

8 
shouId a, crash occzr (hazard severity) and the probability -3 occurrence (hazard 
probability). EsscncialIy this .is a form oi “expected value” of the safety costs of the 
problem. Combinations of hazard probability and severity should give a similar 

8 
expected cost if the grading is to be consistent. Then rhere is the quesstion of whether 

. . 

8 
Rem Carter Hnlling & E’cmer Ltd Pap 1 

Rm 
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DEVELOPMENT OF .J, SAFETY YERFORMANCE INDEX FOR SAFETY AUDITS I$ 
EXiSTmG ROADS - REVIEW 

1 

the grading scale i.r linear - u-e the incremenrsjkm~ low to urgent in equal steps ? 

The frequency defining hazard probability is expressed +s “likely to occur within a time 
period” (‘I year, 5 years, 20 years) or an “interval between occurrences” ( 7 to IO years) 
or “unlikely ever to be experienced”. This presents a rather strange mixed Scale. It can -~ 
be reduced to a probabilities as follows if we interpret likelihood as a &eater than 50% 
probability of occurrence: 

frequent: >SO% probability of < 1 year interva1 between occurrences 
probable: >50% probability of < 5 year interval, but not ~50% probability of 
c 1 year interval 
occasional! ~50% probability,of ~10 year interval bur not > 50% probability 
of c 5 year interval 
remote: return period of between 7 and 10 years - say- 8.5 expected return 
period but not >50% probability of ~10 year’interval 
improbable: return period greater than 10 years - undefined. 

The actual probability distribution bf occurrences of the.safety problem will obviously - 8 

affect-the intcrpretaticn of this scale. The distinction between occasional and remote 
appears questionable - once in 20 or 25 years would seem to be more in keeping with 
the scale. 

Tt would be prefemble to use ‘a scale which could bc more precisely related to the cash 
history of the site or problem being treated. 

2.3 Hazard Severity Scale 
_, 

The severity scale can similarly be interpreted 
accident costs:. 

in numerical terms, using the PE&l 

a Catastrophic- ‘multiple fatalities. There is data to identify the number of 
fatalities and other injuries which occur on average for a multiple fatality. For 
catastrophic that ,is >50% probability of an accident cost of 34.0 million or ’ 
great!3 

Critical - iikely to cause a fatality A >50% probability of a cost of $2 mi!lion or 
more-but not as mucli as catastrophic. 

IMajor - could pdssibIy cause a fatality. A ~50% probability of a cost 01 $2 
million or -more but a >50% probability ‘of a cost of $0.25 million ,(&-iotis 

injury). 
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II l Minor - a < 50% probability of a cost of > $0.25 million 

8 

e Negligible - a << 50% probability of a cost of > $025 million 

8 

8 

8 

8 

A more basic concern with the hazard severity scale lies in the way rhe ratings are 
described. There is the set of conditions which give rise to the crash, and then there is 
the severity outcome. For example, if a safety problem is likely to lead to vehicles 
losing control and leaving tic road, then there is a probability distribution of injury 
severity *associated with this form of crab. In particular, it will be very difficult to 
distinguish berween situations likely to cause multiple famlities compared with those 
likely to cause 3 single Maiity - this ,is more likely a-n+lt of the number of vehicle 
occupanrs and chance. The way in which “likely” is interpreted could ‘show wide 
variation. Tt,is also unclear whether safety auditors may be inclined raise the severity 
rating in response to the number of crashes - multiple fataWes from several ‘crashes or 
multiple fatalities From a single crash. 

8 

8 

We think rhat the wording of this scale should be reviewed with the aim of giving a 
clear gradation of severily in terms of social cost (an approximate ratio of 1OO:lO: I 
between fatal, serious and minor injury). Tt may be necessary to change the 
“carastrophic” category to “will most probably cause fatalities” rather than refer to 
multiple fatalities at ali, and also to put some numeric probabilities alongside the written 
descriptions. 

8 

2.4 Cost Matrix 
8 If we form a crude cost matrix from the above, using assumed centre values for each 

classification, we get the following table of expected value of cost per year. 

Expected Value of Crash Costs - 
8 
8 
8 
8 

Scvclity Probability - mean number pet year 

I I I 

8 
8 
8 
8 

IIe values wirhin each shaded region should be broadly similar if the cost and 
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frequency weightings are correctly identified. The scale is clearly non-linear, but is not 
geom&c or logarithm ic either as rhe mulciplicacive intervsals show. 

On this basis, the categories should perhaps be redefined as shown below: 

Proposed Revised Risk Categories 

8 

8 

8 

8 

8 

NtMidblc 

25m 7.5 5.7 
$0.5.5.Olll I.3 6.5 

. 90. I -0.5m 0.2 s 
$0.01 - O.lm 0.025 1.5 

c SO.Olm 0.0017 1 8 

A more detailed and careful analysis would be needed, 10 firm  up on a neti 
classification, but it does seem as rhough the proposed risk categories-need review. The 
hazard probability and hazard descriptions probably should also be more closely 
deiined. 

8 

The discussiori document tested risk weightings of various scales fforn l/2/5/10 (A) to 
1/10/100/l 000 (G). The above analysis indicates that r&king G, l/10/1 OO/IOOO should 
provide Lhe closer Tit to social costs as defined by the value of statistical life currently in 8 
use as there is a factor of 1000 in the difference in social coss between the high and low 
carcgory. However, the scale as suggested is in need of some refinement. 8 
2.5 Exposure 

Exposure has a very clear and widely undcrseood definition in safety analysis. We do 
not see the need to cloud the issue with using the term  in this other context. Another 
descriDcion such as ‘*audit effort” or “audit intensity” could be considered. As the 
exposure weighting is not actually used, it is diKicuit to judge whether it is worthwhile. 8 
W tih dim inishing returns, it may be thought that the beneti’irs of safc:;j audits would 
progressively reduce as safety problems are elim inated. This effect does not seem to be. ; 
anticipated in the discussion paper. 8 

., 8 
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On Page 12 of the discussion paper, it is noted that the procedure does nor take account 
of traffic volume. That is, the urgency of a saF’ety problem is related to the risk of 
occurrence and severity of a particular type of problem but is not necessarily weighted to 
reflect the higher exposure on higher volume ro‘ads. 

This seems extraordinary. The method should take account of the traffic volume in the 
hazard probability or be amended to do so. 

2.7 Terrain and Other Geographical Differences 

We do not see why this should be a problem if the traffic volume el’fecLs are taken into 
account. Where severiry outcomes vary with terrain or other road features, then this 
shouldsurely bc reflected in the hazard severity or probability ratings. 

3 Csnc~usions 

A general conclusion is that there is quite a high degree of subjectivity in the process of 
developing a SPI as described, and thar some of this could be minimised if definitions 
are tightened up and there is less room for varying intc:rpretation. At present we do nor. 
feel that sufficient confidence can be put in the method for it to bc used ‘3s a guide in 
comparing road controlling authorities or allocating resources to safety improvements. 

Specific conclusions to the discussion dot-cement are: 

1. 

3 “. 

3. 

4. 

5. 

6. 

7. 

The hazard severity scale needs to be more clearly d&ned; 
The hazard probabiiiry scale also needs to be more cle;uly defined in terms of 
probability of occnrrence; the remore probability category should be reconsidered; 
The cross-clakfictiion of rhe four severiries Urgent, High, Medium and Low should 
bc reconsidered; 
Scale G, 1/10/100/1000 is probably of the right order but the interval costs riced to be 
natched more carefully with the cell ranges of expected value in the cross- 
classification. Scale F probably does not have a wide enough spread and rhe other 
scales should have been non-starters. 
A tifth category, Negligible or Very Low could possibly be added. 

Tine lerm “exposure” shouid not be used.in the conlext described in the paper 

Traffic volume or other appropriate safety exposure weightings should bc 
incorporated into the index, most likely through the hazard probability rating. 
Guidelines should allow for this, as this will be helpful in distinguishing between 
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urban and rural councils. 

8. 

9. 

There are some ramification of this process that are of great concerns. It is assumed 
that Transfimd would use this procedure to assess how well it is spending its money 
on the current reading *asset. The process could result in a Council being unfairly 
rated poorly compared to other Councils by an audit team, due to only auditing,a 
small section of the Council’s reading network. This process could also reflect badly 
on the performance oI: the Council’s officer in change of Roadingwhere it is not 
warrented. ,Thesubjectivety of’ this process need to be limited for the process to be 
effected as a tool for compare Council reading networks. 
As a final .comment the discussion document does not take into account good 
practices undertaken by a Council. The procedures should give credit to a pro-active 
Council. 1 
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